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1 Summary
3GPP SA1 completed the Study on 3GPP Enhancement for TV Video Service in Rel-14. The study concluded on a set of use cases and potential requirements as documented in TS22.816 v14.0.0 as approved during SA#70.
It is expected that during the upcoming SA1 meeting in February and during the SA meeting in March, a set of service requirements based on the outcome of the study will be agreed.

The currently documented use cases and potential requirements encourage work in different 3GPP working groups, including RAN, SA2, SA3, SA4 and SA5. It is expected that a significant portion of the work needs to be conducted in SA4.

This document provides an initial discussion of the service requirements and provides justification and objectives for a potential study item in Rel-14 in SA4. The document is presented for information in order to stimulate the discussion and come to an agreed study item during SA4#88 after the SA1 work is completed.  
2 Background
2.1 SA1 Study Item

The SA1 study item as listed below was completed during the recent SA1 meeting,
	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	670010

	Study on 3GPP Enhancement for TV Video service
	Stage 1 use cases and potential requirements for 3GPP Enhancement for TV Video service captured under this study.


The objectives of the study included:
· Define scenarios and use cases for 3GPP eMBMS enhancements to support TV service(including linear TV, Live, Video on Demand and also smart TV, and managed and OTT content) including:

· Shared broadcast services amongst multiple MNOs

· Subscription and reception for both managed content and OTT content

· Provision of receive only UEs

· Identify the potential LTE eMBMS enhancement requirement including capacity increase
· Identify the potential EPS enhancement requirement to support TV service (including smart TV and OTT Streaming).
· Content delivery via unicast, broadcast or Co-ordinated unicast/broadcast
· Scenarios for service layer enhancements
Based on the study, as Technical Report in TS22.816 was generated.

2.2 Summary of TS22.816

The Technical Report describes use cases, proposes assumptions and potential requirements and analyzes the gap in order to enhance 3GPP system for TV service support. The supported TV service includes linear TV, Live, Video on Demand, smart TV, and Over The Top (OTT) content.
The technical report collects 19 use cases and provides the initial service requirements.
The potential requirements are collected and clustered. Section 2.3 provides the requirements and clustering. The TR concludes and recommends the following:

· A number of use cases have been identified for TV service (including linear TV, Live, Video on Demand and also smart TV, and managed and OTT content) support over EPS system. 
· The study has resulted in a set of potential requirements as captured in the previous clause. 
· It is recommended that the requirements identified in this TR are considered for the development of normative requirements.
The Technical Report was approved during SA#70. 
2.3 Potential Requirements and Potential Mapping to 3GPP WG
The following table provides the Potential Requirements as documented in TS22.816 and a proposed mapping to different 3GPP working groups. It is obvious that many requirements may be mapped to SA4. In addition, some requirements may already be fulfilled (indicated in red, but more checking necessary), but a study is expected to reveal more detailed analysis on this subject matter.
	General consolidated requirements
	SA2
	SA3
	SA4
	SA5
	RAN

	[CPR-5.1-001] The 3GPP network shall be able to support on-demand network broadcast capacity assignment for MNO/OTT provider’s TV program.   
	 
	 
	 
	 
	 

	[CPR-5.1-002] The 3GPP system shall allow the MNO to implement a network that only supports downlink broadcasting based on a set of EPS functionalities and entities which are required to offer a linear TV program.   
	 
	 
	 
	 
	 

	[CPR-5.1-003] The 3GPP network shall be able to support on-demand activation/deactivation of broadcast in designated geographic areas for MNO/OTT provider’s TV program.   
	 
	 
	
	 
	 

	[CPR-5.1-004] The 3GPP network shall support UHD content broadcast mode delivery.    
	 
	 
	 
	 
	 

	[CPR-5.1-005] Subject to regulatory requirements the MNO may decide to provide TV FTA programs receivable by all UE irrespective of whether they are subscribed to the MNO, a roaming UEs of other MNOs, in limited service state, or are using the receive only mode without subscription to any MNO.     
	 
	 
	 
	 
	 

	[CPR-5.1-006] Subject to national regulation the 3GPP network shall provide the ability to maintain the anonymity of the receiving user if required by the regulator or MNO.     
	 
	 
	 
	 
	 

	[CPR-5.1-007] The 3GPP network shall provide mechanisms to restrict the reception of some or all TV programs to many subscribers (e.g. based on the recipients of the programs are subscribers of the MNO, roaming subscribers of other MNOs, or not subscribed to any MNO).   
	 
	 
	 
	 
	 

	[CPR-5.1-008] The quality of experience of the TV program shall be independent from the size of the concurrent audience.    
	 
	 
	 
	 
	 

	[CPR-5.1-009] While receiving TV programs, subscribers of the MNO and roaming subscribers shall be able to access other subscribed services such as voice, data or SMS.   
	 
	 
	 
	 
	 

	[CPR-5.1-010] The 3GPP network shall support combinations of SD, FHD and UHD resolution programs on LTE based TV program.     
	 
	 
	
	 
	 

	[CPR-5.1-011] The 3GPP network shall allow the MNO to provide a TV broadcast program in a resource efficient manner over a large area possibly consisting of urban and rural parts, up to the size of a country.    
	 
	 
	 
	 
	 

	
	
	
	
	
	

	Broadband broadcast performance enhancement
	
	
	
	
	

	[CPR-5.2.1-001]The 3GPP system shall be able to support [8Mbps-20Mbps] over one broadcast channel.   
	 
	 
	 
	 
	 

	[CPR-5.2.1-002] The 3GPP network shall be able to support at least [10] high quality video channels of 12Mbps each simultaneously via broadcast.    
	 
	 
	 
	 
	 

	[CPR-5.2.1-003] The 3GPP network shall support flexible change between broadcast and unicast per traffic demand over the same carrier.    
	 
	 
	
	 
	 

	[CPR-5.2.1-004] The 3GPP network shall be able to support using a full carrier for broadcast.   
	 
	 
	 
	 
	 

	[CPR-5.2.1-005] The 3GPP network shall be able to convert network unicast capacity to network broadcast capacity and vice versa.   
	 
	 
	 
	 
	 

	[CPR-5.2.1-006] The 3GPP network shall be able to support using one carrier for both unicast and broadcast distribution of TV programmes.   
	 
	 
	 
	 
	 

	[CPR-5.2.1-007] If allowed by the operator and a spare carrier is available, the 3GPP network shall be able to make use of spare carriers or free up carriers if not required anymore.   
	 
	 
	 
	 
	 

	
	
	
	
	
	

	Broadcast network flexibility
	
	
	
	
	

	[CPR-5.2.2-001] The 3GPP network shall be able to support network broadcast capacity assignment considering following criteria:
-            OTT provider request (including TV program information(e.g., codec information, media type information, etc))
-            available network unicast/broadcast capacity of 3GPP network
	 
	 
	 
	 
	 

	[CPR-5.2.2-002] Within the radio resources dedicated to LTE based TV program in a geographic area the 3GPP network shall allow the MNO to specify the allocation of radio resource by the following:
-            static allocation, i.e., pre-defined maximum percentage to be used for unicast and broadcast
-            dynamic allocation, i.e., the pre-defined maximum percentage for both unicast and broadcast to be changed at a time-resolution of [one] minute over a period of [24] hours
	 
	 
	 
	 
	 

	[CPR-5.2.2-003] The 3GPP network shall be able to support network broadcast geographic area coverage management considering following criteria:
-            OTT provider request (including the potential coverage information of TV program information)
-            available network unicast/broadcast capacity of 3GPP network
-            number of users under broadcast network coverage
-            The location information of UE
	 
	 
	 
	 
	 

	[CPR-5.2.2-004] The 3GPP network shall be able to deliver media content to a dynamically formed broadcast group in an efficient manner.
	 
	 
	 
	 
	 

	[CPR-5.2.2-005] The 3GPP system shall be capable of ensuring the timing sequence of different media content received by different UEs belonging to the same user, via different transport path, aligning with the timing sequence of TV program of the OTT provider. 
	 
	 
	 
	 
	 

	[CPR-5.2.2-006] A UE shall be able to receive eMBMS from one cell while receiving other services from the same cell or another possibly cell.
	 
	 
	 
	 
	 

	[CPR-5.2.2-007] A MNO shall be able to service all UEs in an area with eMBMS independent of which MNO network(s) they have subscription to.
	 
	 
	 
	 
	 

	
	
	
	
	
	

	TV service support
	
	
	
	
	

	[CPR-5.2.3-001] The eMBMS service layer should support audio and video formats typically supported by TV Content Providers for HD TV services and UHD TV programs.
	 
	 
	 
	 
	 

	[CPR-5.2.3-002] The eMBMS service layer should support codecs typically supported by TV Content Providers for HD TV programs and UHD TV programs.
	 
	 
	 
	 
	 

	[CPR-5.2.3-003] The eMBMS service layer should support accessibility functions typically supported by TV Content Providers (e.g. subtitling, closed captioning, audio descriptions, anonymous reception, reporting to support ratings, reporting enforcement, etc.).
	 
	 
	 
	 
	 

	[CPR-5.2.3-004] The eMBMS service layer should support regulatory mandates typically supported by TV Content Providers (blackouts, emergency alerts, etc.).
	 
	 
	 
	 
	 

	[CPR-5.2.3-005] The eMBMS service layer should support interactivity functions typically supported by TV Content Providers (interactive services, second screen, personalization, etc.).
	 
	 
	 
	 
	 

	[CPR-5.2.3-006] The eMBMS service layer should support ad insertion use cases typically supported by TV Content Providers (targeted ad insertion, ad replacement, etc.),
	 
	 
	 
	 
	 

	[CPR-5.2.3-007] The eMBMS service layer should support encryption, security and conditional access functions typically supported by TV Content Providers.
	 
	 
	 
	 
	 

	[CPR-5.2.3-008] The eMBMS service layer should support efficient concurrent delivery of multiple application components (TV program application signalling, statistical multiplexing, etc.).
	 
	 
	 
	 
	 

	[CPR-5.2.3-009] The eMBMS service layer should support random access and channel change times comparable to existing HD TV programs.
	 
	 
	 
	 
	 

	[CPR-5.2.3-010] The eMBMS service layer should support program content delivery over broadcast only, unicast only and combinations of the two.
	 
	 
	 
	 
	 

	[CPR-5.2.3-011] The eMBMS service layer should support delivery of real-time and non-real-time content. 
	 
	 
	 
	 
	 

	[CPR-5.2.3-012] The eMBMS service layer should enable extensibility and forward-compatibility to new requirements, formats, codecs and other functions to the extent possible. 
	 
	 
	 
	 
	 

	[CPR-5.2.3-013] An eMBMS transport layer should be able to transport TV service streams formatted not compliant to 3GPP standards. 
	 
	 
	 
	 
	 

	[CPR-5.2.3-014] A UE should be able to access an eMBMS transport session with the support of only transport metadata.
	 
	 
	 
	 
	 

	[CPR-5.2.3-015] An eMBMS system should be able to be initiated by a UE with sufficient metadata provided by a mechanism other than User Service Description for non 3GPP transport services.
	 
	 
	 
	 
	 

	
	
	
	
	
	

	RAN sharing
	
	
	
	
	

	[CPR-5.2.4-001] A participating eMBMS-enabled RAN shall be capable of distributing the content including both free-to-air content and subscribed content in conjunction with other participating eMBMS-enabled RANs.
	 
	 
	 
	 
	 

	[CPR-5.2.4-002] The hosting eMBMS-enabled RAN network provider shall be able to manage the shared eMBMS network to each of the participating MNOs.
	 
	 
	 
	 
	 

	[CPR-5.2.4-003] Each RAN provider shall report events supporting the accounting of network resource usage separately for each Participating MNO. This includes:
-            Start of service in the shared eMBMS network for a UE of the Participating MNO
-            End of service in the shared eMBMS network for a UE of the Participating MNO
	 
	 
	 
	 
	 

	
	
	
	
	
	

	Charging
	
	
	
	
	

	[CPR-5.2.5-001] The 3GPP network shall not collect charging data on individual subscribers for FTA. 
	 
	 
	 
	 
	 

	[CPR-5.2.5-002] The 3GPP network shall provide mechanisms to collect charging data on a per subscriber basis indicating at least, but not restricted to, the program viewed, time and duration, the recipients of the programs are subscribers of the MNO or are roaming subscribers of other MNOs.
	 
	 
	 
	 
	 

	
	
	
	
	
	

	Wide area support
	
	
	
	
	

	[CPR-5.2.6-001] The eMBMS network shall be able to support designated coverage area roughly equal to that of DTT coverage.
	 
	 
	 
	 
	 


3 Justification

There is an increased consumer need to be able to watch movies on Tablets and other consumer devices anywhere. Consumption of live and interactive content is increasing in mobile devices, and smart TVs is being widely adopted among consumers. There is also an increased need for TV industry to be able to reach connected consumers devices (smartphones, tablets and TVs) anywhere.
Video is an increasing traffic type which is gathering more importance in cellular systems, and is subject to provide more business opportunities in the realm of TV broadcast and on-the-go TV/video services:

· Over-The-Top (OTT) TV (e.g., YouTube, YouKu, Netflix, etc) is contributing a large portion of traffic volume onto 3GPP cellular networks, with mobile users consuming a wide variety of OTT services sharing the same 3GPP networks. Different OTT service providers have different QoE commitments to their subscribers. There is an interest from these OTT TV/video services to be able to reach their customers regardless of location, and available access technology. 
· There may be opportunities in the near future for LTE-based cellular TV broadcast services, in particular, free-to-air TV in some regions of Europe. 

SA1 has collected service requirements that provide justification for studies and work in the area of TV enhancements.
4 Objectives

The main objective is to study enhancements to 3GPP user services including MBMS, due to the expected need for an increasing support of live and interactive content delivery, including Over-The-Top (OTT) content, TV service (including linear TV, Live, Video on Demand and also smart TV, and managed and OTT content) in mobile devices and enabling smart TV and receive only TVs in LTE, and providing flexibility to enable new scenarios. 

In particular, objectives include the study of 3GPP user service enhancements including eMBMS enhancements to support TV service (including linear TV, Live, Video on Demand and also smart TV, and managed and OTT content) with the following components:

· Study the SA1 service requirements, map existing features on service requirements and identify the gaps in 3GPP user services to fulfil the requirements.

· Study the following functional aspects in SA4 and identify the gaps in existing specifications:

· Enable decoupling of content, MBMS service and MBMS transport functions, nevertheless enabling the capability for MNOs in control of BM-SC to monitor the end-to-end QoS, in order to fulfil possible SLAs with 3rd party content/service providers. Namely, an MNO should be able to make available the transport aspects of an eMBMS network to a third party content provider. An eMBMS transport layer should be able to transport existing TV service streams.

· Support fully modularized usage of 3GPP and MBMS service layer capabilities to flexibly support different technical needs of TV/video services and content providers for content delivery via 3GPP user services including eMBMS
· Modular design of MBMS service layer to use subset of functionalities including including UE functional decomposition including APIs and Web-friendly access methods

· Integration of different service layer concepts, e.g. a BMSC/MBMS-centric service layer concept, TV Application Layer centric service layer concept, integration of third party existing service layers

· Flexible and efficient combination of unicast and broadcast distribution for service and transport enhancement for different service concepts.
· Study among others the following codec and format centric aspects and identify gaps in existing specifications:

· Service Announcement and Discovery
· Generic Service Layer functionalities such as consumption and QoE reporting

· TV-centric codecs and transport formats
· Multi-service offerings (multiplexing, channel change, etc.)
· Metadata and Accessibility aspects
· DRM and Security Aspects (possibly in combination with SA3)
· Targeted and flexible ad insertion concepts 
· Identify standardization needs and potentially required normative work.
Interaction with SA2 may be needed, and study/work on SA2 is expected to cover the architectural aspects.
Interaction with SA3 may be needed, and study/work on SA3 is expected to cover the security aspects.

Interaction with other SDOs such as MPEG, DVB, ATSC, DASH-IF may be needed and is encouraged in order to harmonize standardization efforts in this area.
5 Expected SA4 Impact

Based on the status of the work in SA1, we expect that SA4 will be asked to conduct work. We anticipate to create a study item on this matter at SA4#88 and include MBS and Video SWG. Companies are invited to provide input online and offline on the objectives of the study.
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